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1. Later School 
Start Times in the 
United States
This economic 
analysis of a 
universal 8:30 a.m. 
start time suggested 
that delaying school 
start times is a 
cost-effective policy 
change, which could 
have a significant 
impact on public 
health and the U.S. 
economy.

MORE AT
www.rand.org/t/RR2109RA
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2. The Getting To 
Outcomes Guide 
for Community 
Emergency 
Preparedness
GTO is a user-
friendly, ten-
step process for 
comprehensive 
planning, 
implementation, 
and evaluation 
of programs 
and community 
initiatives. This tool 
can help prepare 
populations to cope 
with disruptions and 
lessen the burden 
on systems and 
hospitals.

MORE AT
www.rand.org/t/TL259

3. Lessons from 
Cuba’s Health Care 
System
The United States’ 
high health care 
costs do not yield 
corresponding health 
outcomes for its 
citizens. Conversely, 
Cuba, with less 
than a tenth of U.S. 
expenditures, has 
attained comparable 
outcomes on 
many indicators, 
particularly life 
expectancy and 
infant mortality.

MORE AT
www.rand.org/
b171006cuba

4. Hypersonic 
Missile 
Nonproliferation
RAND experts 
warn that there is 
probably less than a 
decade available to 
substantially hinder 
the proliferation 
of hypersonic 
missiles—a new 
class of military 
threat capable of 
maneuvering and 
flying faster than 
5,000 kilometers per 
hour.

MORE AT
www.rand.org/v170927

5. Cannabis 
Legalization in 
Canada: Prices, 
Taxes, and 
International 
Implications
Beau Kilmer, 
codirector of the 
RAND Drug Policy 
Research Center, 
presented testimony 
before the House of 
Commons of Canada 
Standing Committee 
on Health in 
September 2017.

MORE AT
www.rand.org/t/CT481

2

4

BOOK 

TOOL

BLOG

VIDEO  

TESTIMONY

5

GETTING TO OUTCOMES
™

1

3

http://www.rand.org/t/RR2109
http://www.rand.org/t/TL259
http://www.rand.org/b171006cuba
http://www.rand.org/v170927
http://www.rand.org/t/CT481
http://www.rand.org/t/RR2109
http://www.rand.org/t/TL259
http://www.rand.org/b171006cuba
http://www.rand.org/v170927
http://www.rand.org/t/CT481


2 News  RAND 
researchers visit 
post-hurricane 
Puerto Rico

3 Research Briefly  
Delivery drones and 
teenage drug use 

4 The Q&A  Susan 
Marquis, RAND’s 
distinguished chair 
in policy analysis, on 
her new book on an 
American agricultural 
transformation

12
Life During 
Wartime  RAND 
researchers used 
satellite data to 
look inside the 
Islamic State and 
understand how it 
governs

January–February 2018

20 Giving  Supporting 
RAND? It’s a family 
affair

21
at RANDom  An 
interplanetary 
all-star

18 Convening  Celebrating 
RAND’s 70-year partnership 
with the U.S. Air Force

6
Investing Early  
Early childhood 
programs can 
make a big 
difference in 
young lives

16
Voices  RAND 
Europe’s 
Barbara Janta 
on the British 
approach to 
free child care 

RREVIEW 

RR
Satellite data allowed 
researchers to visualize 
nighttime lighting in cities 
under Islamic State control. 
This image shows the Iraqi 
city of Mosul in 2014, just 
before the Islamic State took 
over. The image on the cover 
shows Mosul in March 2016, 
under Islamic State control, 
when nighttime lighting had 
fallen by 55 percent.
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On the Ground in  
Puerto Rico
Two weeks after Hurricane Maria raged 
across Puerto Rico, leveling entire neigh-
borhoods and filling the streets with flood-
waters, a small team of RAND researchers 
landed on the island.

They were there to assess the federal and 
military response to one of the most in-
tense Atlantic storms ever recorded. What 
they found was a humanitarian disaster 
that had quickly overwhelmed local and 
state emergency responders and forced 
FEMA and the Department of Defense to 
react more rapidly and with a larger effort 
than anticipated.

The researchers—Bryan Boling, Kenneth 
Girardini, and Ryan Schwankhart—all 
work with the RAND Arroyo Center, a fed-
erally funded research and development 
center within RAND’s Army Research 
Division. Center director Timothy Bonds 
reached out to the Army within days 

of the hurricane’s landfall to volunteer 
RAND experts and expertise.

The researchers saw evidence of Maria’s 
power as they flew into Puerto Rico in early 
October: roofs torn away, dark neighbor-

hoods with no power. They spent nearly 
a week at the convention center in San 
Juan, observing the response from 
inside the Army’s makeshift head-
quarters there. Boling and Eric Larson, 
a senior policy researcher at RAND,  
returned to the island in November to 
conduct additional interviews.

In most disasters, a state governor 
requests federal assistance when 
the damage exceeds local and state 
response capabilities. The state then 
establishes what it needs, and federal 
responders attempt to meet those 
requirements. After Maria, though, 
Puerto Rico’s emergency-management 
system was itself struggling to get 
information. That forced the common-
wealth, the federal responders, and 
the military to adapt their plans and 
procedures to meet the island’s needs 
under extraordinary circumstances.

That meant the Army would need 
to play a much bigger role than it 
usually does. The Defense Depart-

ment and FEMA had trained for such a 
combined response, but those occasional 
training drills had not prepared either of 
them for what they faced in Puerto Rico. 
Their roles, authorities, and priorities 
were sometimes in conflict, the research-
ers found. It also wasn’t initially clear 
they were effectively sharing information, 
although that had improved when the 
researchers returned a month later.

The Arroyo Center is now compiling those 
on-the-ground observations into a series 
of studies for the Army, with recommen-
dations to smooth its response to future 
disasters. 

News
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What’s the Buzz About 
Delivery Drones? 
The future of package delivery might sound a little less like 
the rumble of a truck, and a little more like the electric 
whine of a pint-sized delivery drone.

Those little drones won’t work for everything; you won’t see 
refrigerators or pianos buzzing through the air anytime 
soon. But if delivery companies could put their smallest 
packages on drones instead of trucks, RAND research sug-
gests, they could put a small dent in their gas consumption 
and air pollution.

Researchers modeled a day of deliveries around Minneap-
olis, Minn., but with packages weighing five pounds or less 
carried by drones instead of trucks. Those smaller pack-
ages represented about 20 percent of the day’s deliveries, 
and taking them off the road freed the trucks from nearly 
500 miles of delivery trips.

That would save about 
50 gallons of diesel fuel 
a day, the researchers 
estimated, even assum-
ing the trucks were energy- 
efficient hybrids. The drones would run entirely on 
electricity, and generating it would use the equivalent of 
around 20 gallons of fuel. That leaves an overall savings 
equal to 26.4 gallons of diesel fuel, a little more than 5.5 
percent of the daily truck total.

That may not sound like much, but it would add up day 
after day. Depending on where the drone electricity comes 
from, it could also have a much lower carbon footprint and 
produce less local air pollution, the researchers concluded.

That’s not the only consideration, of course. Delivery com-
panies still have to navigate flight restrictions before drone 
deliveries become a daily reality. They also have to address 
noise pollution: the rumble of a truck might prove to be a 
welcome sound compared with that electric whine. 

MORE AT
www.rand.org/t/RR1718z1

Perceiving Is Believing 
Teenagers who perceive high lev-
els of crime and disorder in their 

neighborhoods are more likely to 
smoke cigarettes, drink, or use mari-

juana, a recent RAND study found.

The key word there is “perceive.”

The actual characteristics of the neighborhood, 
such as unemployment and poverty rates, did not 
predict adolescent substance use. Instead, it was 
how adolescents perceived their neighborhoods—
and, in particular, whether they saw crime and 
indifference when they looked around.

In fact, the most consistent predictor of adolescent 
substance use in the study was perceived 
neighborhood disorganization. That encompassed 
a range of neighborhood problems, from crime 
to abandoned buildings to neighbors who didn’t 
watch out for each other. Teens who described their 
neighborhoods that way were significantly more 
likely to have used alcohol, tobacco, e-cigarettes, or 
marijuana in the past year.

Not surprisingly, teens who felt more confident say-
ing “no” and who avoided others who smoke or drank 
were less likely to smoke or drink themselves. Im-
portantly, those factors counteracted some of the 
risk of substance use in neighborhoods that felt more 
disorganized.

The study used survey data from more than 2,500 South-
ern California high school students. It was the first to dem-
onstrate a link between neighborhood perceptions and 
substance use—regardless of the actual socioeconomic 
conditions of the neighborhood.

That suggests a new approach to addressing adolescent 
substance use, the researchers wrote. 

Programs that help teens resist alcohol, tobacco, and 
other drugs can help counter negative neighborhood 
influences—but those neighborhood influences need 
attention, too. Community interventions that empower 
neighborhoods, bring together neighbors, and better 
police street crime could make a real difference in 
preventing adolescent substance abuse.

MORE AT
www.rand.org/t/EP67331

Briefly
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The Q & A

Justice in 
the Field

In her new book, RAND’s Susan Marquis takes readers 
inside the fight to improve working conditions in the Florida 
tomato fields, once some of the most brutal workplaces in 
American agriculture.

The book, I Am Not a Tractor! How Florida Farmworkers 
Took on the Fast Food Giants and Won, was released in 
December by Cornell University Press. It traces the history 
and victories of the Coalition of Immokalee Workers, a 
grassroots group of farm workers and community leaders 
who wrested better wages and working conditions from 
major tomato growers and their corporate buyers.

The coalition saw that those corporate buyers—mostly gro-
cery and fast food chains—held the real power to improve 
their conditions. Through public protests and boycotts, they 
convinced those buyers to pay a penny more per pound of  
tomatoes and to uphold a code of conduct prohibiting physi-
cal violence, sexual harassment, and other abuses in the 
fields. That comprehensive approach, Marquis says, trans-
formed Florida’s tomato fields into some of the best agri-
cultural workplaces in America, without the need for new 
legislation, regulation, or government participation.

Her book is the product of years of inde-
pendent research and personal interest. 
Essential support from RAND enabled her 
to begin writing during a two-month fel-
lowship at RAND Europe. 

I Am Not a Tractor! is not the only recent 
recognition of the coalition’s success. The 
Smithsonian’s National Museum of Ameri-
can History has put on display a papier-
mâché model that the coalition used in its protests, of the 
Statue of Liberty holding a bucket of tomatoes. In October, 
group cofounder Greg Asbed received a “genius grant” from 
the John D. and Catherine T. MacArthur Foundation on behalf 
of the coalition.

Florida Farmworkers Demonstrate 
the Power of a Penny

“You had people 
locked in panel 
trucks and fed 
through slots... 
there was 
routine violence 
in the fields.”
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Susan Marquis is dean 
of the Pardee RAND 

Graduate School 
and vice president of 

innovation at RAND. She 
holds the distinguished 
chair in policy analysis 
at RAND, which allows 

her the flexibility and 
freedom to pursue new 

ideas, address critical 
problems that are 

underfunded, and shape 
emerging policy debates.

Q  What was it about this story that caught  
your attention?

A It really started in 2009, when I read about modern-day slavery 
cases in the Florida tomato fields. You had people locked in panel 
trucks and fed through slots and released to go to work; there was 
routine violence in the fields. And it was all unknown. I viewed 
myself as someone pretty well-informed about food policy, and to 
read that in 2009, in the United States, you would have this kind of 
rampant abuse, was shocking. Truly shocking.

Other journalists and authors have covered parts of  
this story. What were you hoping to add?

I have a longtime interest in what it takes to actually effect change. 
You can do the research, you can make the recommendations, but 
that’s not enough. You must have a deep understanding of how to 
implement policy. And I realized that’s what I had to offer: What 
does it take to solve a persistent and complex policy problem? 
Why has this worked when most other programs have not? Talk-
ing about not just where the ideas came from, but how they are 
implemented.

Why has this worked?

There’s no other program like it with this kind of comprehensive 
approach. They have work standards that come from the workers 
themselves, 24/7 monitoring from a worker hotline, plus indepen-
dent audits. Their Fair Food Program uses the market for enforce-
ment. If growers are not in compliance then they will lose market 
share immediately. The big brands won’t buy from them. That extra 
penny per pound of tomatoes—that is the top of the food chain 
taking responsibility for the entire food chain, for the treatment 
of the workers. It’s a minimal cost to them—for a company like 
Taco Bell, it doesn’t even add a penny to every customer’s overall 
purchase. But it’s an active declaration of responsibility.

You make the case in the book that all levels of the  
supply chain benefit.

The workers, obviously, are paid more, they’re safe, they have a 
healthy working environment free from abuse. They have a place 
at the table. The growers benefit from a much more stable work-
force; they’re not getting the kind of turnover they were seeing, 
which means people are not only better trained but also more 
invested in the success of that grower. And then the big corpora-
tions buying the tomatoes have this real advantage of protecting 
their brand. That brand is their greatest strength and their great-
est vulnerability, so to know they have a clean and protected 
supply chain is brand protection for a minimal amount of money.

Is this a model that could work in other industries?

It obviously applies to large-scale agriculture. It has expanded, 
in tomatoes, from Florida all the way up to New Jersey. It’s 
starting to move into peppers and strawberries. The Fair Food 
Program model has expanded to the dairy industry in Vermont: 
The Coalition of Immokalee Workers has been advising a group 
called Migrant Justice, who just signed an agreement with Ben & 
Jerry’s. But this model can reach much further, to factories and 
other low-wage workplaces in the global supply chain.

Is there one moment that really sums up what the  
story is about?

I think it’s when the coalition had the courage to step back and 
recognize that the traditional methods of protests and strikes 
were not sustainable and were not going to have large-scale, sys-
tematic effects. It was that recognition that they needed to look 
outside the farm gate and look at the supply chain as a whole, 
that the power was at the top of the supply chain and they could 
put pressure on corporate brands to compel change. It was a 
remarkable insight and an absolute turning point. 



A FOCUS ON THE RESEARCH OF  
Jill S. Cannon, M. Rebecca Kilburn, Lynn A. Karoly, 

Teryn Mattox, Ashley N. Muchow,  
and Maya Buenaventura

The evidence has been mounting for decades: Programs that help 
children learn and grow in their earliest years can change the 
trajectories of their lives.

That’s especially important for children in disadvantaged families 
who often face obstacles to success from the day they are born. 
Done well, programs like home visiting and early childhood 
education can offer them a better shot at a better life.

RAND researchers were among the first to demonstrate the 
enormous potential of early childhood interventions in the 1990s. 
A new report compiled research on 115 programs—and found that 
102 made a clear and positive difference in young lives.

“The bottom line is this: All the different ways that we examined 
this issue pointed to the same conclusion,” said M. Rebecca 
Kilburn, a senior economist at RAND and a coauthor of the study. 
“What’s exciting about this is that we’re getting to the point where 
policymakers have a lot of evidence that well-implemented early 
childhood programs are a good investment.”

Investing 
Early
The Economic Returns of 
Early Childhood Investments
By Doug Irving, Staff Writer
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This mother reads with her 
three-year-old daughter 

at a Head Start program in 
Boston in 2013. 

“All the 
different 

ways 
that we 

examined 
this issue 

pointed to 
the same 

conclusion.”

BR
IA

N
 S

N
YD

ER
/R

EU
TE

RS
 P

IC
TU

RE
S

JANUARY–FEBRUARY  2018  |  RAND.ORG   7

http://www.rand.org/


“We have, 
really, a 

mountain of 
evidence now, 
and that gives 
us confidence 

that programs 
that are run 

well, are high 
quality, can 

return more in 
benefits than 
they cost and 

can make a 
difference.”

Hope for the hard-pressed
San Felipe Pueblo is a bend in the road about 25 miles north of 
Albuquerque, New Mexico, a scattering of homes on the banks of the 
Rio Grande. It’s an old Native American farming village, known for 
its annual corn dance, where bread baking in traditional backyard 
ovens sweetens the air. Its 3,500 residents still grow up speaking the 
indigenous Keresan language.

It has fought hard to preserve its traditions in the face of poverty and 
economic isolation. Like disadvantaged communities from inner-
city Detroit to rural New York, it has focused especially on raising up 
its youngest generation. It has a small team of family health educa-
tors, drawn from the pueblo itself, who visit new mothers in their 
homes and offer them support and guidance in their own language.

The program’s name, Project KEVA, stands for Katishtya Eh-wahs 
Valued Always in Keresan: San Felipe Kids Are Valued Always. Its 
symbol is a butterfly .

“Every client that comes in faces a lot of struggles and a lot of hard-
ship within their lives,” said Shawna Trancosa, one of the home visi-
tors. “We chose the butterfly because we have the potential, we have 
the experience, to help them change and do better for themselves 
and their children.”

For San Felipe and hundreds of other communities across America, 
that focus on early childhood is hope for the future. It’s also a rec-
ognition that social and economic disparities can leave a mark long 
before grade school.

Getting ahead of the curve
By the time children turn five, they have already experienced the 
greatest developmental period in their lives. If they come from 
disadvantaged backgrounds, too many of them have also already 
started to fall behind. One study found that children of working 

These children (here, 
and facing page) from 
a Virginia Head Start 
program enjoy a day of 
fun activities at a state 
park near their school.
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professionals heard 30 million more words by age 3 than 
children whose parents were not so well-off.

Yet the United States spends much less on early childhood 
education, as a share of its economy, than other wealthy 
nations. About two-thirds of American four-year-olds at-
tend preschool or other early education programs. Among 
36 of the world’s most developed nations, only Switzer-
land, Greece, and Turkey have lower rates.

A small team of RAND researchers has been studying 
early childhood education, home visiting programs, and 
other childhood interventions for nearly 20 years. Its first 
report, published in 1998, helped change the conversation 
around early childhood programs by showing that they 
could make a real and lasting difference. The researchers 
followed that up in 2005 with a report looking at 20 pro-
grams and again finding clear evidence of positive change 
for the children enrolled.

Their latest report, released in November, expanded that 
to 115 programs, all of which had undergone rigorous 
evaluations. The programs ranged from parenting classes 
to pre-Kindergarten to the home visiting curriculum 
used in San Felipe Pueblo.  The study, sponsored by the 
Robert Wood Johnson Foundation, sought to answer two 
questions: Do the programs work, and are they worth the 
investment?

Yes, and yes, the researchers concluded.

What the data show
By their most basic measure, 102 of the 115 programs im-
proved at least one outcome for children beyond a statisti-
cal doubt. That was an 89 percent success rate.

Shawna Trancosa, one of the family health educators at San 
Felipe Pueblo, was once a mother in the program.

“I wanted to strive 
more and just do 
more things for 
my child, to be the 
best parent I can 
be. That’s what I 
try to pass on to 
new mothers.” 
SHAWNA TRANCOSA
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But assessments of early childhood programs 
tend to take a kitchen-sink approach. Does the 
program improve behaviors? What about test 
scores? Are the children happier? Healthier? 
More focused? How are their body mass indexes?

When the RAND team looked at every child 
outcome in every study of the 115 programs—
more than 3,000 measured outcomes in all—
they found that 29 percent showed convincing 
evidence of improvement. Most of the rest 
were what statisticians call “null,” meaning 
there wasn’t enough evidence to say one way 
or the other. That’s a winning percentage given 
the sheer range of outcomes measured, the 
researchers said—about six times higher than 
random chance alone.

“It doesn’t mean that everything will turn to 
gold,” said study lead author Jill Cannon, a 
senior policy researcher at RAND. “But the 
evidence base is only growing stronger that if 
you’re a policymaker and you invest in these 
early childhood programs, it’s likely to pay off.”

In fact, the researchers found that returns of 
$2 to $4 were typical for every dollar invested 
in early childhood programs. That number, 
though, comes with an asterisk. Very few of the 
programs had gone through a formal cost- 
benefit analysis, and even those that did strug-
gled to pin dollar values on social benefits like 
school readiness or emotional development.

Critics of government-funded preschool pro-
grams often point to a phenomenon known as 
fadeout. Some studies have found higher test 
scores among children in pre-K programs—but 
have also found those advantages fade to noth-
ing as the children move into grade school and 
other students catch up. But the RAND study, 
like others, found that the economic and social 
benefits continue to pay dividends, sometimes 
well into adulthood. “It’s not all about test 
scores,” said study coauthor and senior econo-
mist Lynn Karoly.

The researchers noted that their study does 
have a few limitations. Many of the programs 
they looked at were small-scale demonstra-
tion projects, serving a few hundred children at 
most. That can raise questions about whether the 
results would be as strong in scaled-up pro-
grams serving more children. Some also were 
too expensive and intensive to work in many 
communities; total costs ranged from $150 for a 
brief parent-education class to nearly $50,000 for 
a comprehensive, multiyear program of center-
based care, education, and home visits.

Nonetheless, the study represents the most com-
prehensive look to date at the potential benefits 
of early childhood programs. Policymakers have 
a menu of good options to choose from when it 
comes to early childhood interventions, the re-
searchers concluded. But quality counts: “Forty 
kids and a ball,” as Kilburn put it, is not likely to 
produce the same kinds of results.

“We have, really, a mountain of evidence now,” 
Karoly said. “And that gives us confidence that 
programs that are run well, are high quality, 
can return more in benefits than they cost and 
can make a difference.”

Better outcomes
Trancosa sees that every day in San Felipe.

She works with 30 new mothers, counsel-
ing them on parenting practices, reminding 
them to get their children vaccinated. She also 
teaches them about their heritage, preserving a 
way of life that has guided San Felipe families 
for generations.

A study last year found that the program im-
proved parenting outcomes, parental involve-
ment, and cultural connections, program 
managers said. Its curriculum, Family Spirit, has 
been shown to improve parenting knowledge 
and child behavior in ways that predict better 
outcomes for native children, often among the 
most disadvantaged in the nation.

In San Felipe, Trancosa has seen it inspire new 
parents to go back to school to better sup-
port their children; has seen teenage mothers 
respond with cool confidence to a baby’s temper 
tantrum; and has seen whole families, from the 
grandparents to the children, gather around her 
flip charts to learn how to help their newest fam-
ily members succeed.

She sees the benefits of the program most clearly 
in her own son, B.J., a healthy, happy two-year-
old, eager to explore and learn. Before she was a 
program staffer, Trancosa was a program client, 
a young mother struggling to make ends meet, 
who wanted a better life for her baby.

“I had all these questions in mind, and I never 
had anyone there to answer my questions or 
even just walk me through my pregnancy,” she 
says now. “I wanted to strive more and just do 
more things for my child, to be the best par-
ent I can be. That’s what I try to pass on to new 
mothers.

“The children we have don’t come with instruc-
tions. How well we take care of them will follow 
them—and us—through life.” 
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C O R P O R A T I O N

Of the 115 
programs, 
they found 
that 102 
showed 
convincing 
evidence of 
improvement. 
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A FOCUS ON THE RESEARCH OF  
Eric Robinson, Daniel Egel, Patrick B. Johnston, Sean 

Mann, Alexander D. Rothenberg, and David Stebbins

A sandstorm swept through the besieged Iraqi city of Ramadi on the day it 
fell to the Islamic State. In the murk and confusion, suicide car bombs raced 
into the city center and leveled entire blocks. By the afternoon, the black flag 
of ISIS flew from the government headquarters.

Hundreds of miles above, an array of satellites captured what came next. 
Markets emptied. Factories went cold. Fields of wheat and barley withered. 
And the lights went out all over the city.

Data from those satellites provided RAND researchers an unprecedented look 
at life inside the Islamic State. They found a path of economic destruction, 
with few exceptions. In city after city, as in Ramadi, the arrival of the Islamic 
State meant a plunge into darkness.

Life During 
Wartime
What Satellite Images Reveal About ISIS’s 
Attempts to Govern in Syria and Iraq
By Doug Irving, Staff Writer
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Researchers used 
satellite data to 
visualize agricultural 
productivity in Iraq 
and Syria. The data 
allowed them to 
estimate how much 
land was planted, 
as shown in green 
in this image, and 
measure changes 
under the Islamic 
State. This image 
shows the area 
around Raqqa in 
2014, shortly after 
ISIS took control, 
at the time of peak 
harvest.

West Mosul, Iraq, 
June 2017
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A tale of two kinds of 
cities
The researchers then zoomed in on 
five major cities using high-resolution 
photographs from commercial satel-
lites. Those photographs, similar to 
the satellite-view images on Google 
Maps, were so detailed the research-
ers could count cars on the road or 
measure foot traffic at a market. A 
small army of volunteers helped them 
go through the images, one by one, 
and perform those counts by hand—a 
crowd-sourced solution to a big-data 
problem.

The images told two very different 
stories.

In cities like Ramadi, Tikrit, and Deir 
ez-Zor, where ISIS was under fire and 
struggling to maintain control, its rule 
brought economic decay. Satellite 
images of the main market in Ramadi, 
for example, showed a ghost town. 
Commercial trucks all but disap-
peared from the roads in Tikrit. And 
in Deir ez-Zor, the lights went dark in 
ISIS-controlled neighborhoods even 
though the group held massive oil 
fields outside the city that could have 
kept generators running.

But in the core of the caliphate, 
where ISIS control was more secure, 
the satellite images showed some 

planted for agriculture. Urban heat 
readings would help pinpoint work-
ing factories. And infrared ground 
scans would show where city lights 
were glowing in the night, bright spi-
der webs against a dark background. 

The researchers collected data on 
more than 150 cities in Iraq and Syria, 
month by month. They estimated that 
as much as a third of the population 
had fled areas under ISIS control. 
Factories closed; fields dried up. In 
Syria, more than 60 percent of the 
lights went dark as ISIS struggled to 
restore electricity or fuel generators. 
In Iraq, it was more like 80 percent.

“What’s unique about this is that we 
were able to bring all these different 
measurements together and provide a 
much more holistic understanding of 
the local economies,” said Eric Robin-
son, a research programmer and ana-
lyst at RAND who led the project. “We 
were able to use nighttime lighting 
to understand electricity consump-
tion, but control for population levels. 
We knew that if an entire city had 
depopulated, then there was no one 
there to turn the lights on.”

The local economies
By the time Ramadi fell in mid-2015, 
the Islamic State controlled an area 
of Iraq and Syria approaching the 
size of Great Britain. Its advance had 
been ruthless, its brutality staggering. 
RAND researchers wanted to know: 
What happened to cities and local 
economies when the Islamic State 
tried to govern?

Satellites were their way in.

Satellite observations have opened 
windows on everything from nuclear 
weapon programs to rush-hour traf-
fic in the decades since RAND first 
proposed a “world-circling space-
ship” in 1946. The United States alone 
now has more than 800 active satel-
lites in orbit; more than half of them 
are commercial. Analysts have used 
satellite data to measure poverty in 
Kenya, black markets in North Korea, 
even the number of customer cars in 
Home Depot parking lots.

Those same kinds of data, RAND 
researchers realized, could provide a 
remarkably detailed look inside one 
of the most dangerous places in the 
world.

Satellite data measuring surface re-
flections from the Earth, for example, 
would show how much land was 

MOSUL CITY CENTER AND MARKET, 
JUNE 2014, AT THE BEGINNING OF ISIS TAKEOVER

STREET MARKET

LIGHT ACTIVITY 
ON THE STREETS

“ONE OF THE KEY 
TAKEAWAYS OF 
OUR REPORT IS 
THAT WITHOUT 

THE MILITARY 
CAMPAIGN TO 

RETAKE THIS 
TERRITORY, 

THE ISLAMIC 
STATE COULD 

HAVE TRIED 
TO REPLICATE 
SOME OF THE 

MODEST SUCCESS 
IT EXPERIENCED 
IN MOSUL AND 

RAQQA. WE 
WOULD BE 

FACING A MUCH 
DIFFERENT 

ENEMY.”

ERIC ROBINSON
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evidence of effective governance. In 
its capital city of Raqqa, for example, 
the group managed to keep the lights 
on at hospitals even when the rest of 
the city went dark, a sign that it was 
managing electricity. In the big city 
of Mosul, the group transformed an 
open-air market into a covered shop-
ping district that was soon bustling 
with shoppers and car traffic—all of 
which it could tax.

“There were obviously just terrible 
stories of brutality coming out of the 
city, but people still need to buy food, 
and shop owners still own shops, and 
goods are still moving in and out of 
this market,” Robinson said.

“One of the key takeaways of our 
report,” he added, “is that without 
the military campaign to retake this 
territory, the Islamic State could have 
tried to replicate some of the modest 
success it experienced in Mosul and 
Raqqa. We would be facing a much 
different enemy.”

Preparing for a post-
ISIS recovery
In fact, the researchers concluded 
it wasn’t necessarily the harsh rule 
and high taxes of ISIS that ground 
out local economies. The group was 

constantly trying to fend off coun-
terattacks and air strikes, and could 
not turn its attention to governing or 
building back local economies.

Its caliphate has since splintered. It 
lost Tikrit in 2015, Ramadi in early 
2016. Iraqi forces declared Mosul 
liberated last year, after dislodging 
ISIS forces neighborhood by neigh-
borhood. A RAND analysis calculated 
that the Islamic State had lost more 
than half its territory by early 2017, a 
rout that has continued since then.

The disintegration of the Islamic State 
as a state has given RAND’s satellite 
analysis new importance. No longer a 
window into how the group governs, 
though, it is now providing a window 
into the economic damage it left be-
hind, and what it will take to rebuild. 
Researchers have been working with 
U.S. government agencies to priori-
tize work in Syria to help stabilize cit-
ies captured from ISIS—restoring the 
electric grid, for example, or investing 
in markets.

“I think the big concern in this region 
is that if we don’t help truly rebuild 
and reconstitute the local governance 
in those areas, that there will be a re-
surgence of an ISIS 2.0 or an ISIS-like 
group,” Robinson said. He’s hoping to 
continue tracking the satellite data, 
“to measure our progress so far, to 

IS AVAILABLE FOR FREE 
DOWNLOAD AT

www.rand.org/t/RR1970

When the Islamic 
State Comes to Town: 
The Economic Impact 

of Islamic State 
Governance in Iraq  
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STREET MARKET

2016, AT PEAK OF ISIS CONTROL  
OF MOSUL

FOLLOWING LIBERATION 
OF THE CITY, RECENT 
SATELLITE PHOTO SHOWS 
EXTENSIVE DAMAGE AND 
DESTRUCTION TO MOSUL

make sure we don’t take our foot off 
the gas too soon.”

The scale of that need is apparent in 
Ramadi. It’s been almost three years 
since ISIS fighters swept into the 
city in the blur of a sandstorm, and 
two years since Iraqi forces swept 
them back out. RAND’s satellite 
data showed destruction in almost 
every neighborhood in the city; every 
bridge was demolished. The city was 
once home to nearly 300,000 people; 
RAND’s data suggest no more than 
36,000 still lived there after ISIS. 

INCREASED ACTIVITY 
ON THE STREETS

Funding for this venture was made possible by 
the independent research and development 
provisions of RAND’s contracts for the opera-
tion of its U.S. Department of Defense federally 
funded research and development centers.
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Voices

S
ince 2010, every 3- and 4-year-old in Britain 
has been guaranteed 15 hours of free child 
care a week for 38 weeks a year, the equivalent 
of a full school term. Most working parents 
of preschoolers can now claim 30 hours of 

free care a week, a major advance for a country that long 
lagged behind its European peers in providing affordable, 
quality child care.

Although it has a long way to go to catch up with Scandi-
navian nations, whose policies are considered the most 
family-friendly in the world, Britain is setting an example 
that could compel serious attention in the United States. 
The struggle to reconcile the demands of work and family 
life is similar on both sides of the Atlantic, yet the U.S. is 
alone among major Western democracies in its failure to 
invest in child care for all.

Britain’s expansion of free early care, which took effect 
September 1, 2017, is the centerpiece of government efforts 
to support working families grappling with child care bills 
that are among the highest in Europe, often costlier than 
a mortgage. Conservative and liberal leaders alike are 
united behind the program, viewing the extra £1-billion-
a-year investment (about $1.3 billion) as a social good and 
essential to England’s economic vitality.

The new program is not perfect. Unlike the 15-hour allow-
ance, it requires that parents earn at least the equivalent 
of 16 hours a week at minimum wage, effectively shutting 
out those at the lowest income levels who arguably have 
the greatest need for free child care. In two-parent families, 
both parents must be working and neither can earn more 
than £100,000 a year (about $132,000).

Barbara Janta is a 
senior analyst at RAND 

Europe whose expertise 
includes family and child 
policy, demography, and 

employment.

Free Child Care
By Barbara Janta

Lessons for the U.S. in Britain’s Approach to
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The national rollout of the 
30-hour entitlement has 
been marred by technical 
glitches and complaints 
from care providers that it 
is underfunded, possibly 
making it difficult to en-
sure a high quality of care. 
Many nurseries are tacking 

on surcharges for snacks and trips or closing 
their doors altogether.

No one denies, however, that the program is 
helping people balance their family and profes-
sional lives. My research on child care policy for 
RAND Europe as part of the European Platform 
for Investing in Children study bears this out, as 
does my own experience as the mother of three 
young children.

After the birth of my first child, in 2009, I re-
turned to work but discovered that after paying 
the nursery cost, I was substantially worse off 
than when I was on the UK’s statutory mater-
nity leave pay. Two years later my second child 
was born, but I stayed home until my oldest 
turned 3 and was eligible for the 15 hours of free 
care. Still, I only worked part-time because of 
high child care costs.

This scenario plays out across many Euro-
pean countries, with mothers far more likely 

than fathers to 
reduce working 
hours in order 
to care for their 
children. In 
Britain, a couple 
earning average 
wages spends 
about 27 percent 
of their income 
on early-years 
care, more than 
twice the aver-
age of the 34 de-
veloped nations 
in the inter-
governmental 
Organisation for 
Economic Co-

operation and Development (OECD). Despite its 
wealth, the U.S. ranks fourth from the bottom 
of OECD countries in public spending on child 
care and pre-primary education.

U.S. parents, at the mercy of the private market, 
pay an annual average of nearly $9,600 for full-
time care of children age 4 and under. That figure 
exceeds the average cost of tuition in a four-year 

public college in most states, according to a 2017 
report from the New America think tank. Ameri-
can women, like their British counterparts, cite 
the high cost of care as a major reason for drop-
ping out of the labor force after having a child. 
Studies show that maternal employment in the 
U.S. is lower now than at any time in the past  
20 years. Meanwhile, child poverty is rising.

One of the most powerful arguments for invest-
ing in quality early childhood programs comes 
from an American, Nobel Prize–winning econo-
mist James Heckman. His groundbreaking 
studies have shown that public preschool pro-
grams yielded a sizable return per year through 
improved educational outcomes, lower risk of 
criminal behavior, and higher future earnings. 
He and other researchers, 
including Lynn Karoly, 
a senior economist at 
RAND, find the returns are 
greatest for disadvantaged 
children. Investments in 
later childhood do not pack 
the same wallop.

“High-quality early child-
hood programs,” Heck-
man said, “can boost the 
upward mobility of two 
generations by freeing 
working parents to build 
their careers and increase wages over time 
while their child develops a broad range of 
foundational skills that lead to lifelong success.”

The U.S. embraced universal child care dur-
ing World War II, when the federal government 
provided heavily subsidized day care to all 
families regardless of income. “These programs 
reorganized one kind of domestic labor—child-
rearing—to enable another kind: paid labor in the 
domestic economy that helped fortify America 
against its foreign enemies,” Rhaina Cohen 
wrote in The Atlantic. It almost happened again, 
in 1971, when Congress passed the Comprehen-
sive Child Development Act. Former president 
Richard Nixon vetoed it.

If public school is free for kindergarten through 
high school, why not extend the same guaran-
tee for the earliest years when, research shows, 
potential impact is greatest? On this question, 
Britain has answered yes and is laboring to ex-
pand its commitment. The U.S. has much farther 
to go, but can learn from Britain’s experience and 
its own history.   

A version of this commentary appeared on USA Today in 
October 2017.

HIGH-QUALITY 
EARLY 

CHILDHOOD 
PROGRAMS 
CAN BOOST 

THE UPWARD 
MOBILITY 

OF TWO 
GENERATIONS.
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Michael Rich with the 
evening’s honorees, 

Susan and Don 
Rice, and Natalie 

Crawford. The 
event marked their 

leadership and their 
contributions both to 
the United States and  

to RAND. 

The event recognized the spirit of trust cultivated by RAND and the Air Force during a 
seven-decade partnership.

One Night 
with RAND

RAND hosted One 
Night with RAND in 
November 2017, a 

fundraising event bringing 
together leaders in business, 
government, academia, 
and philanthropy to pay 
tribute to the seven-decade 
relationship between RAND 

and the U.S. Air Force. Held in 
Santa Monica, California, the 
event featured a panel discussion 
moderated by journalist and 
RAND trustee Soledad O’Brien 
on the role of trust in leadership. 
Panelists included retired Air Force 
General Larry D. Welch, 12th Chief 
of Staff, U.S. Air Force; Elizabeth 
Sherwood-Randall, Deputy 
Secretary, U.S. Department of 
Energy (2014–2017); and RAND 
president and CEO Michael D. 
Rich. They discussed what it takes 
to get—and to give—effective 
and trusted advice for making 
decisions at the highest levels, 
including decisions that have 
national security implications. 

The event also honored three 
individuals who have supported 
the Air Force–RAND partnership: 
Natalie Crawford, vice president 
and director of RAND Project AIR 
FORCE (1997–2006); Donald B. 
Rice, 17th U.S. Secretary of the 
Air Force and former president 
and CEO of RAND; and Susan 
F. Rice, a fundraising consultant 
who helped establish RAND’s 
development program. 

Celebrating RAND’s partnership with 
the U.S. Air Force

Convening
By Sara Rouche, Staff Writer
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Proceeds from One Night with RAND 
support RAND Ventures, our vehicle 
for investing in policy solutions. 
Philanthropic contributions help 
support RAND staff who aspire to 
pursue visionary ideas; address critical 
problems that are underresearched; 
shape emerging policy debates; and 
devise innovative approaches for 
solving acute, complex, or provocative 
policy challenges. 

DIANE BALDWIN AND MARIA MARTIN/RAND PHOTOGRAPHY
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He rejoined RAND’s board in 1989 and served almost 
without break until 2007, when he became a trustee 
emeritus. He also worked during that time as the chair-
man of the Carlyle Group investment firm.

His daughter, Kristin, grew up with the same interest in 
public policy and earned a master’s degree in interna-
tional relations from Johns Hopkins. At RAND and RAND 
Europe, she worked on topics ranging from drug abuse 
to terrorism to rethinking the educational system of 
Qatar. Her future husband, Joshua, was working on a dis-
sertation at Pardee RAND that would help the Air Force 
improve its housing procurement.

“It’s such a unique place,” Kristin said. “The same orga-
nization has so many different facets to it. It’s just been a 
constant in our lives and my parents’ lives.”

Frank and Marcia Carlucci now serve together on the 
RAND President’s Council, a small group of top donors 
that provides philanthropic support and advice. They also 
provide annual grants, the Carlucci Investigator Awards, to 
promising researchers to give them the freedom to think 
beyond project work. Their total gifts exceed $2 million.

In recent years, they have focused their support espe-
cially on Pardee RAND and its students. They endowed an 
annual scholarship in 2012 that has since sponsored ten 
first-year students, allowing them to pursue their Ph.D.’s 
in public policy.

“It’s always a pleasure, with each new presidential 
administration, to see the number of staffers who have 
come from RAND,” Marcia Carlucci said. “You know, 
regardless of political affiliation, that their interests will 
be to change the world in the best way possible.”

That’s what sets RAND apart, Frank Carlucci said—its 
commitment to follow the research wherever it leads. “I 
learned that nothing at RAND is sacrosanct,” he said. 
“That’s the essential value of the undertaking. People are 

allowed to think, which is not too common these days.” 

“I learned that nothing at 
RAND is sacrosanct. That’s 

the essential value of the 
undertaking. People are 

allowed to think, which is not 
too common these days.” 

FRANK CARLUCCI

His wife, Marcia, helped him establish an endowed 
scholarship at Pardee RAND and now serves with 
him on the RAND President’s Council. His daugh-

ter, Kristin, spent several years as a researcher at RAND 
and RAND Europe, specializing in international security 
and defense. She also met her husband at RAND; Joshua 
Weed was just out of the Air Force Academy and earning 
his Ph.D. in public policy at Pardee RAND.

“I don’t know that even to this day I fully understand the 
magic of RAND,” Frank Carlucci said. “My first board 

meeting, I was 
almost awestruck 
with the kind of 
intellectual fire-
power that was 
available and that 
was on display at 
RAND. I was flat-
tered to be part  
of it.”

Carlucci joined 
RAND’s Board of Trustees in 1983 with a White House 
pedigree and a keen interest in public policy. His career in 
government had taken him from the Office of Economic 
Opportunity to the Office of Management and Budget to 
the ambassador’s house in Portugal. He had served as 
under secretary of Health, Education, and Welfare; and as 
deputy director of the CIA and the Defense Department.

He found that same breadth of expertise when he came to 
RAND. “Health care to day care to nuclear weapons,” he 
says. “Not too many institutions can do that now.”

He stepped down from RAND’s board in 1987 after Presi-
dent Reagan appointed him secretary of defense. He 
served for two years and became known for a wide- 
ranging effort to rein in costs and streamline procure-
ment in the Department of Defense. 

Former Defense Secretary Frank Carlucci’s
service to RAND spans more than 30 years.
He’s been a board member, an advisor, a
committed donor to RAND and the Pardee
RAND Graduate School—and in his family,
that’s just the start.

Giving
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Frank Carlucci, with daughter, Kristin Weed, 
wife, Marcia, and son-in-law, Joshua Weed
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All-Stars 
Among Us

Sources: The New 
York Times; National 
Reconnaissance Office; Eos 
magazine; the American 
Astronomical Society; and 
RAND archives

T
hink of Merton 
Davies as RAND’s 
own Bo Jackson. 
While Jackson 
achieved all-
star status in 

two sports—baseball 
and football—Davies is 
a legend in two much 
wonkier worlds.

Affiliated with RAND from 
1947 until his death in 2001, 
Davies played for two teams 
in his long career. Known 
as “Mert” to one and all, he 
spent his early years using 
satellite imagery to spy on 
terrestrial targets, and his 
later years using deep-space 
photographs to map the 
planets in our solar system.

To achieve the latter, 
Davies worked 
with NASA 
imaging 
teams on 
unmanned 
missions 
like Mariner, 
Voyager, and 
Galileo. He 
and his team 
magnified 
planetary 
images, identified 
landmarks, and 
painstakingly 
counted pixels 

at RANDom

By Melissa Bauman, Staff Writer

Unlike Jackson—who 
isn’t in a professional 
Hall of Fame despite 
being considered one of 
the greatest athletes of 
all time—Mert had more 
generous colleagues. A 
year before his death, he 
was honored as one of 
10 “founders of national 
reconnaissance.” Bo 
may know ball, but Mert 
understood the cosmos.  

to determine precise 
coordinates and establish 
the prime meridian—
zero longitude, the basis 
of every map—for all 
planets in the solar system 
except Earth. As RAND 
colleague Bruce Murray 
said in Davies’ obituary, to 
have established just one 
planet’s prime meridian 
would be considered a 
major achievement. Davies 
established seven of them.

“Mert has single-handedly 
observed more of the solar 
system than any other 
human,” Torrence Johnson, 
project scientist of 

Project Galileo, told The 
New York Times in 2001. A 
crater on Mars also bears 
Davies’ name.

Davies knew Earth pretty 
well, too, given that his 
first career involved spying 
from space. His early work 
led to the first successful 
reconnaissance satellite 
(Corona), and he helped 
interpret U-2 spy plane 
images of Cuban missile 
sites. Davies also patented a 
spin-pan space camera for 
wide-angle mapping. 

(Top) Davies 
at RAND in the 
1970s; (bottom) 
Davies’ briefcase 
in the 1960s.
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